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ABSTRACT 


A sample of 300 trees was selected to represent the full 
range in stze and quality of commercial sawtimber available 
in northern Idaho. A net log scale of 167,900 board feet 
(Sertbner) was sawn from 1,431 logs in a typical white pine 
mill, producing 212,703 board feet of Lumber. : 


Lumber yields for each lumber grade are presented by log 
grade and diameter class. The study showed a recovery of 17 
percent molding and selects; 5 percent No. 3 clear, No. 1 and 
2 shop; and 78 percent commons. 


Keywords: Log yteld, western white pine, Lumber, 


forest industries. 
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INTRODUCTION 


The United States contains an estimated 21 billion board feet of western white 
pine sawtimber. 2 Although western white pine ranges through the States of Idaho, 
Montana, Washington, Oregon, and California, about two-thirds of the board-foot 
volume is found in the area known as the 'Inland Empire. "2, Approximately 93 
percent of the western white pine lumber produced in the United States in 1970 was 
manufactured in this area.2/ For the years 1970-71, stumpage values for western 
white pine substantially exceeded the stumpage values of all other species in the 
Inland Empire. 4/ 


Since it is the most valuable species in this area, accurate valuation of this 
timber resource is important. Updated lumber recovery information for western 
white pine sawtimber is needed for better utilization and evaluation of the resource. 


The lack of recent recovery information for evaluating western white pine 
sawtimber prompted a cooperative study between the Pacific Northwest Forest and 
Range Experiment Station, the Northern Region (Region 1) of the National Forest 
System, and the Idaho Forest Products Company. The purpose of the study was 
twofold--first, to obtain recovery information for appraisal purposes and, second, 
to provide information with which to improve or develop log or tree grading systems. 


The specific purpose of this report is to present information on the type and 
volume of lumber that was produced under current industry manufacturing practices 
from a sample of the various grades and sizes of western white pine logs available 
to sawmills in northern Idaho. This information is most useful to timber appraisers, 
buyers, and processors, forest land managers, and forest inventory personnel. 


1/ Information from most recent inventories of Forest Survey at the Pacific Northwest 
Forest and Range Experiment Station and the Intermountain Forest and Range Experiment 
Station. 


2/ inland Empire is northern Idaho, west slopes of the Rocky Mountains in Montana, 
and eastern Washington and Oregon. 


3/ Western Wood Products Association 1970 Statistical Yearbook. WWPA Stat. Dep., 
28 ps, 1971. 


4/ David R. Darr. Production, prices, employment, and trade in Northwest forest 
industries, fourth quarter 1971. USDA Forest Serv. Pac. Northwest Forest & Range Exp. 
Sth., 55 p., 1972. 


STUDY PROCEDURES 
Timber Sample 


A sample of 300 trees was selected to represent the full range in size and 
quality of commercial sawtimber available in northern Idaho. However, two trees 
were not delivered to the mill; thus, this report is based on the remaining 298 
sample trees. The trees were obtained from eight sample areas, shown in figure 1, 
on the Kaniksu, St. Joe, and Coeur d'Alene National Forests. The eight sample 
areas were chosen to represent differences in tree size, stem quality, and site 
characteristics. Within each sample area, individual trees were selected on the 
basis of d.b.h. to fulfill overall sample objectives. The total sample was not 
intended to be representative of the normal mix for any particular mill or specified 
time. Averages for some characteristics of the sample trees by area are shown 
in table 1. 


Figure 1.--Range of western white pine in the "Inland Empire" and general 
location of the eight areas from which study trees were cut 


Table 1.--Averages for some characteristics of study trees by sample areas 


| Sample area 


| 
Characteristic | 
eS | 2 ease ee Dar ac ek | 


otal 
).b.h. range (inches) 9.9-33.1 11.0-29.6 10.4-45.0 10.9-21.9 9.1-22.3 26.5-54.0 10.5-34.1 9.3-24.3 9.1-54-0 
verage d.b.h. (inches) 14.4 2385 20.9 W/o 13.3 38.4 21.9 15.2 9.2 
ree height range (feet) 60-125 83-173 71-200 80-144 81-125 144-215 71-179 84-137 60-215 
erage tree height (feet) 94 142 126 114 102 184 142 109 120 
lefect range (percent) 0-66 0-51 0-91 0-19 0-29 10-98 0-56 0-39 0-98 
verage defect (percent) 9.2 10.9 18.6 7.8 4.0 40.5 13.8 4.4 2.8 
ge range (years) 49-134 107-211 60-170 58-11] 53-88 237-336 123-290 58-77 49-336 
verage age (years) 74 176 93 84 66 299 213 66 117 
lumber of trees 70 25 54 20 40 26 27 36 298 


LOGGING, IDENTIFICATION, AND DIAGRAMING 


The study trees were felled and bucked into saw logs by cooperating logging 
contractors according to normal industry practice. Each log was tagged in the 
woods to identify its origin with respect to tree and position in the tree. 


The visible surface characteristics of each log were examined and recorded 
immediately after the trees were felled. Hence, the relationship of the external 
characteristics of a log to its lumber grades and yield could be analyzed to refine 
or develop log or tree grades. This record was also used to determine the erade2 
of the logs presented in this report. 


TRANSPORTATION AND SCALING 


The study logs were trucked to the cooperating mill for scaling and storage 
before sawing. The woods-length logs were scaled in the yard by the Western 
Wood Products Association and the U.S. Forest Service in accordance with the 
National Forest Service Log Scaling Handbook as of 1968. The logs were bucked 
in the yard and rescaled as mill-length logs according to the above rules. In this 
report, all log volumes are based on this scale. 


The 298 sample trees produced 1,402 merchantable logs. The distribution 
of these logs plus the 29 cull logs by scaling diameter, length, and log grade is 
shown in tables 2 and 3. 


Lumber Manufacturing 


Sawing, drying, and surfacing practices of the mill were representative of 
general industry practice in that area. Log identity was maintained on each piece 
of lumber through the manufacturing process to the final point of grade and tally. 


5/ Forest Survey Grades - U.S. Forest Service Form R1-2420-3. 


Table 2.--Distribution of study logs by scaling diameter and log grade 


Log grade 


Log diameter 


(inches) All grades 


4 0 0 1 0 0 1 
5 0 0 4 1 0 5 
6 0 0 26 14 0 40 
7 0 0 60 55 0 115 
8 0 ] 46 80 0 127 
9 0 0 29 113 0 142 
10 0 ] 30 108 0 139 
11 0 3 12 104 0 119 
12 0 3 10 96 1 110 
13 0 2 6 85 1 94 
14 0 2 4 77 0 83 
15 0 ] 2 65 0 68 
16 0 2 1 47 1 51 
7 0 ] 0 49 3 53 
18 0 1 0 31 2 34 
19 0 5 1 26 3 35 
20 0 4 2 23 2 31 
21 1 5 0 24 1 31 
22 0 2 0 16 2 20 
23 1 4 0 9 1 15 
24 0 2 0 11 1 14 
25 0 5 ] 1 0 7 
26 0 1 ] 7 2 1 
27 0 4 0 4 1 9 
28 1 4 0 6 1 12 
29 ] 4 0 3 2 10 
30 0 2 0 2 2 6 
31 0 7 0 2 1 10 
32 0 4 0 1 0 5 
38) 0 2 0 5 0 7 
34 0 2 0 0 1 3 
35 0 2 0 2 0 4 
36 0 3 ] 1 1 6 
37 0 0 0 0 0 0 
38 0 0 0 1 0 J 
39 ] 1 0 0 0 2 
40 0 0 0 0 0 0 
4) 0 ] 0 0 0 1 
42 0 0 0 0 0 0 
Total 5 81 237 1,079 29 1,431 


Length 
(feet) 


SAWING 


The study logs were sawn under normal production conditions with the objec- 
tive of obtaining the highest value from each log. Logs up to and including 20 feet 
in length were sawn. Lumber on the green chain did not exceed 16 feet because 
longer items were cut into two pieces. Shop items were sawn to 5/4-inch thickness 
and all other items to 4/4-inch. 


Production equipment in the sawmill included a double-arbor edger and a 
24-foot gang trimmer. A vertical band resaw located outside the mill was used to 
convert 8/4-inch-thick stock into 1-inch boards. 


DRYING AND SURFACING 


After the logs were sawn, all study lumber was kiln dried and surfaced 
according to general industry practices. 


LUMBER GRADING AND TALLYING 

A Western Wood Products Association grading inspector either graded or 
supervised the grading of study lumber on the planer chain. All study lumber was 
graded under the Western Wood Products Association, 'Rules for Grading Western 


Lumber, July 1, 1968." 


Each lumber item produced was placed in one of the following grades: 


B and Better (Supreme) No. 2 Shop 

C Select (Choice) No. 1 Common (Colonial) 
D Select (Quality) No. 2 Common (Sterling) 
Molding No. 3 Common (Standard) 
No. 3 Clear No. 4 Common (Utility) 
No. 1 Shop No. 5 Common (Industrial) 


Each piece of lumber was tallied by its shipping dimensions and grade and 
by log number. 


CUBIC VOLUME: LOGS, CHIPS, AND SAWDUST 


In addition to lumber grade and board-foot volume data collected, the cubic 
volume of logs, lumber, residues, and sawdust was calculated for all study logs. 


The gross cubic-foot log volume was computed by the following formula: 


mL (asp A) 
s se 2 


V= 
(ly 5:0) 8} ie LAA 
where V = Gross cubic-foot log volume 
D.= Diameter in inches of small end of log 
D, = Diameter in inches of large end of log 
L = Log length in feet 


PERCENT RECOVERY 


The lumber cubic volumes, shown in tables 5-10 of the appendix, are based 
on actual dimensions of the surfaced dry lumber taken from the planer settings at 


the time of the study. 


The sawdust cubic volumes, also shown in tables 5-10 of the appendix, were 
calculated by using an average saw kerf of 0.25 inch and the computed surface area 
of the rough green lumber from each log. 


The combined volumetric shrinkage plus the cubic volume of planer shavings 
was calculated by subtracting the cubic volume of surfaced dry lumber from the 
cubic volume of rough green lumber. 


The residue volume was calculated by subtracting the lumber, sawdust, 
volumetric shrinkage, and planer shaving volumes from the gross cubic log volume. 
It includes a small amount of sawdust produced from the production of slabs, edging, 


and trim ends. 


RESULTS 


The 1,402 merchantable logs produced 203,053 board feet of lumber. The 
average weighted recovery of merchantable logs was 122 percent. A significant 
linear relationship was found between percent recovery and diameter (see fig. 2). 
As expected, percent recovery decreased with an increase in diameter. 


135 


5 10 15 20 25 30 35 40 
SMALL END DIAMETER (INCHES) 


Figure 2.--Percent recovery of all merchantable logs over log scaling diameter. 


Detailed lumber yield, chippable residue, and sawdust volume information 
according to log size and log grade are shown in the appendix (tables 4 through 22). 
Lumber volume from the study is summarized by thickness, width, and grade in 
table 4. Eighty-five percent of the lumber volume produced was in 1-inch boards, 
and 5/4-inch shop items accounted for the remainder of the lumber production. 
The average lumber grade yield for each log grade is shown in figure 3. 


The log scale, lumber tally, and cubic volumes obtained for each log are 
summarized by scaling diameter and log grade in tables 5 through 10. 


The lumber grade yields, by scaling diameter and log grade, are shown in 
tables 11 through 16. Tables 17 through 22 show lumber grade recovery as a per- 
centage of lumber tally volume by 1-inch diameter class and log grade. Curves 
of that lumber grade recovery are shown in figures 4, 5, and 6. Because of 
insufficient data at the extremes, the curves were not extended through the entire 
diameter range of the logs. 
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Figure 3.--Lumber grade yield expressed as a percent of 
the total volume for each log grade. (Includes 29 
cull logs.) 
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Figure 4.--Lumber recovery expressed as a percent of lumber tally 
volume over diameter--log grade 2. 
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Figure 5.--Lumber recovery expressed 


as a percent of lumber tally 
volume over diameter--log grade 3. 
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Figure 6.--Lumber recovery expressed as a percent of lumber tally 


volume over diameter--log grade 4. 


APPENDIX 


TABLES OF LUMBER RECOVERY DATA BY DIAMETER AND LOG GRADE 
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The mission of the PACIFIC NORTHWEST FOREST 
AND RANGE EXPERIMENT STATION is to provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of forest, range, and 
related environments. 


Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 


1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 


2. Development and evaluation of alternative methods 
and levels of resource management. 


3. Achievement of optimum sustained resource produc- 
tivity consistent with maintaining a high quality forest 
environment. 


The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research will be made 
available promptly. Project headquarters are at: 


Fairbanks, Alaska Portland, Oregon 
Juneau, Alaska Olympia, Washington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 


La Grande, Oregon 


Mailing address: Pacific Northwest Forest and Range 
Experiment Station 
P.O. Box 3141 
Portland, Oregon 97208 


